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(c) the plane triangle formed by the triple tangent plane which represents all complexes of three phases.
This surface represents the locus of all points at which the energy is a minimum for given volume and entropy consistently with the thermodynamic properties of the substance. It therefore represents all absolutely stable states of the working substance.
It should be noticed that in the case of a substance, like sulphur, which is capable of existing in four different phases (not all at the same pressure and temperature) and which has three triple points, the surface of dissipated energy will include three triple tangent planes as well as the different developable surfaces (six in number) connecting them.
173. Representation of a complex in the (p, T, f,) diagram.   It
is easy to see that the volume, entropy and energy of an actual complex are represented in the (p, T, f^) model by the coordinates (tangential as previously specified § 229) of a plane (L say) whose equation may be written, for the respective cases of a double or triple point in the forms
(325)                          m'L' + m"L" == 0 or
(326)                         m'L' + m"L" + mr"L'" = 0
where mr, mn, mnr represent masses of the phases occurring in unit mass of the respective complexes and
i'-O,    i" = 0,    i'" = 0
are the tangent planes to the sheets of the (j), T, fp) surface representing the corresponding phases.
If the fp axis is measured upwards the surface of dissipated energy consists of the portions of the thermodynamic surface which are convex upwards and extend up to but not above the double lines. The portions above these lines which are convex represent metastable states (§ 141). There is no region representing a complex, but when a substance passes in gradually increasing quantity from one phase to another the representative plane L turns in contact with the double line on the upper side of the surface from one tangent plane to the other.
174 Cases where the composition is variable. Except in the case of a simple system the number of variables is too great to enable the thermodynamic properties to be completely represented by a model in three dimensional space. If there are two components we have one variable too many, if there are three, we have two variables too many. It is necessary therefore to assume some further
12*tates, and let the thick curved lines represent projections of the loci of
